for m ^ 1. We say these rings are torsion free (since their additive groups are torsion free). Also let ^0 ', & 0 '(l) be the subclasses of , ^(1) of rings of characteristic zero. Notice that ^ogΞ^o'giâ nd ^P 0 (l)C^ί(l)S^(l). Let ^^ be any of the above defined classes of rings. Let T(^Γ) be the elementary theory of 3ίΓ (i.e., the set of sentences which are* true in all members of J^Γ). From the works of Tarski, Rabin, Ersov it easily follows that T(3fΓ) is undecidable (i.e., not recursive). For details see [1] . We are going to show that a certain subset U{J3Γ} of T(JΓ) is recursive.
A universal sentence is a sentence in prenex normal form containing no existential quantifiers.
For each class 3ίΓ of rings let U{^Γ) be the set of universal, sentences which hold in all members of 3Γ. Thus U(3ίΓ) In this paper we prove the following theorem. MAIN 
2
Some preliminary reductions* In this section we show that for the main theorem to be true it is sufficient to be able to solve linear equations over certain polynomial domains. We do this by making several reductions of the problems, most of which are fairly standard.
Sections 3 and 4 and the last part of this section are devoted to proving the following theorem. 
Once we have Theorem 1 the remainder of the main theorem is iairly easy. We use the following lemma. (a) // U(J%Γ (1) ) is recursive then so is
)) is recursive then so is
To obtain the main theorem from Theorem 1 and Lemma 2 we use the following chains of implication.
(i) -^(D-P
roof of Lemma 2. (a) Let (7 be any universal i^-sentence. Since every member of SΓ (1) is a (reduct of α) member of SΓ we Jiave XN(J-JT (1) μ σ .
It is well known that every member of J%Γ can be embedded in a member of 3ίΓiX). Thus, since universal sentences are preserved under passage to substructure, we have JT"(1) \= σ=> 3Γ \= σ .
Hence, for any universal ^-sentence σ, a e U(ST) « σ e U{ST{1)) , which gives (a).
(b) Every ring can be embedded in a ring of zero characteristic,, hence (b) follows in the same way as (a).
(c) Let a be the quantifier-free J*f(l)-sentence
Thus, since a->σ is (equivalent to) a universal sentence, we get (c)..
In order to extend the main theorem to include the class J%Γ = o'(l) it would be sufficient to extend Lemma 2 by adding the im-
, and prove this by the method of proof of (b). However this will not work since there are rings with identity which cannot be embedded in ringswith identity of characteristic zero. (Such an embedding must preserve the indentity.)
Another way to extend the main theorem would be to add (e) If U(& Q (1) ) is recursive then so is U(& Q ' (1)), to Lemma 2. This could be proved by the method of proof of (c), i.e.,. we describe an effective method which, for each universal sentence σ f , produces a universal sentence σ f such that
However I do not know how to construct such a σ'.
We must now prove Theorem 1. To do this we first use a result of McKinsey [3] .
A conditional sentence is a sentence of the shape
where f u --,/ r ,/ are terms in the variables x l9 •••,»". For each class of rings with identity, JΓ~(1), let C{SΓ{1)) be the set of conditional sentences which hold in J^(l). We will eventually prove the following theorem. Once we have proved Theorem 3 we can obtain Theorem 1 using* the following lemma. Clearly we can obtain the σ i3 -from α in a recursive fashion. Thus the proof is completed by using the following lemma. The rest of the paper is devoted to proving Theorem 3. To do this we first translate the statement 'σ eC (Sέ^(ϊ) )' (where σ is anyconditional sentence and 3ίΓ{£) is any of ^ (1), ^>(1)> ^β(l)) in to a statement concerning the membership of polynomial ideals. We will concentrate on one particular sentence, [X u • , X n ].
In the same way α can be construed as an ideal of
or Z C [X 19 --,XJ. We will use the phrases ^over Z\ 'over Q\ 'over Z c \ to indicate the polynomial domain we are considering.
The following theorem completes our translation of the problem. Proo/. Since the proofs of (i), (ii), and (iii) are similar we will prove only (iii), and sketch the proof of (ii).
Consider first the implication <= of (iii (d, q, n) for each i.
(ii) Equation ( The proof of (i) is contained in Satz 2 of [2] , and the proof of (ii) is contained in Satz 3 of [2] . Both of these proofs are an intricate use of the division algorithm for polynomial domains.
This lemma gives us an effective method of solving (3.1), (3.2) over Q or Z p (p prime). We use the method of "comparing coefficients". For instance, consider (3.1) over D. We replace each a by an arbitrary (i.e., with unspecified coefficients) polynomial of D [X 19 , X n ] of degree m^d, q, n). If we now compare coefficients of the various products* of X u •••, X n we obtain a set of linear equations E with coefficients in D and unknowns ranging over D. This set E is solvable if and only if (3.1) is solvable over D. But E can be solved using the usual methods of linear algebra.
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